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Abstract

Background: Surveillance of health care-associated infections (HCAISs) is an integral part of infection control programmes,
especially in intensive care units (ICUs). Device-associated infections (DAIs) are a major threat to patient safety.

Aim: To measure DAI rates in ICUs.

Methods: Central line-associated bloodstream infection (CLABSI), ventilator-associated pneumonia (VAP), and cathe-
ter-associated urinary tract infection (CAUTI) were assessed in the ICUs of 4 tertiary-care teaching hospitals in Tehran,
Islamic Republic of Iran.

Results: The incidence rate of CLABSI, VAP and CAUTI was 10.20, 21.08 and 7.42 per 1000 device-days, respectively. The
utilization ratio for central lines, ventilators and urinary catheters was 0.62, 0.47, and 0.84, respectively. The most common
organisms were Acinetobacter (33.5%) and Klebsiella (19.0%). Sixty to eighty percent of Enterobacteriaceae were extend-
ed-spectrum beta-lactamase producing. About half of Pseudomonas aeruginosa isolates were resistant to piperacillin/
tazobactam and carbapenem. Acinetobacter resistance rate to ampicillin/sulbactam and carbapenem was 70-80%. The
prevalence of methicillin-resistant Staphylococcus aureus and vancomycin-resistant Enterococcus was 84.6% and 83.3%,
respectively.

Conclusions: This study showed high incidence rates of DAIs and resistant organisms, and appropriate interventions are
necessary to reduce these rates.
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CLABSI incidence per 1000 central line-days is 4.9-12.2
(0.9-3.5in high-income countries), the VAP incidence per
1000 ventilator-days is 16.8-23.9 (11-7.9 in high-income
countries), and the CAUTI incidence per 1000 urinary
catheter-days is 5.5-8.8 (1.3-4.1in high-income countries)
(1-4,6,7). In addition to the risk factors associated with
HCAI in high-income countries, other risk factors have
been identified in acute-care settings in low- and middle-
income countries that are more broadly associated with
poverty, such as a lack of basic hygiene, and limited
resources. These factors include malnutrition, age < 1 year,

Introduction

Healthcare-associated infections (HAIs) affect patients
with indwelling devices in hospitals and other healthcare
facilities, and are the most common cause of increased
morbidity, mortality and cost in hospitalized patients, es-
pecially in high-risk settings, such as intensive care units
(ICUs) (1-4). Central line-associated bloodstream infec-
tion (CLABSI), ventilator-associated pneumonia (VAP)
and catheter-associated urinary tract infection (CAUTI)
are 3 major device-associated infections (DAIs). These in-

fections pose the greatest threat to patient safety, and the
standard definitions have been provided by the Centers
for Disease Control and Prevention (CDC) (5).

The rate of HCAIs varies between countries, but in
low- and middle-income countries, overall rates of DAIs
per 1000 device-days in adult ICUs are strikingly higher
than those reported in high-income countries (6-8).
In the ICUs of low- and middle-income countries, the

low birth weight, parenteral nutrition, and > 2 underlying
diseases (6). Although not demonstrated as independent
risk factors, general barriers to optimal infection control
practices in low- and middle-income countries are lack
of financial support, inadequate numbers of trained
personnel working in infection control, understaffed
hospital units, and insufficient equipment and supplies.
In resource-constrained settings, compliance with
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standard recommendations for infection prevention
and control is generally not optimal, and the capacity
of existing systems to respond to the increased demand
associated with HCAI, such as length of stay (LOS), cost,
effective antimicrobial therapy and advanced technology
is also limited (8).

Surveillance of DAIs is an important part of the
infection control programme of any hospital. It defines
the extent of the problem, which is the initial step toward
planning strategies to ensure quality of health care and
reducing threat of infection. In hospitals, information
about the epidemiology of infections and antimicrobial
resistance patterns of microorganisms is of utmost
importance in ICUs (1,2,8), and different incidences of
DAIs show the importance of gathering and evaluating
own-hospital data for development of appropriate
infection control programmes. Surveillance data on
the epidemiology of DAIs and antimicrobial resistance
patterns of related microorganisms are limited in the
Islamic Republic of Iran. Therefore, this study was
conducted to determine the burden and antimicrobial
resistance patterns of CLABSI, VAP (ventilator-associated
event; VAE) and CAUTI in 15 adult ICUs of 4 tertiary care
teaching hospitals in Tehran, Islamic Republic of Iran.

Methods

Setting

This observational prospective study was conducted
from February to March 2014 in 15 adult medical and sur-
gical ICUs of 4 teaching hospitals in Tehran to assess the
incidence per 1000 device-days of 3 common DAIs: CLAB-
SI, VAP and CAUT], as defined by the CDC criteria (3, 5, 9).
This study was approved by the local Research and Eth-
ics Committee, and the need for informed consent was
waived in view of the observational nature of the study.
The recorded data were coded for patient confidentiality,
and only the infection control teams were informed. In
all 4 hospitals there is an infection control team includ-
ing an infection control nurse (with at > 5 years’ expe-
rience) and an infectious diseases specialist (infection
control physician with > 10 years’ experience). The hospi-
tals also have microbiology laboratories to provide invitro
susceptibility testing of clinical isolates using standard-
ized methods.

Surveillance

We measured DAI acquisition attributable to the ICU.
Each patient admitted to 1 of the 15 ICUs who received
a device (central line, mechanical ventilation or urinary
catheter) was monitored prospectively for the develop-
ment of DAIs on a daily basis. Infection control nurses
collected data on CLABSI, VAP and CAUTI occurring in
patients in each ICU using CDC data sheets for surveil-
lance of DAIs, and infection control physicians super-
vised the process. Patients who did not receive a device
were excluded from the study. Patients’ demographic data
were recorded: name, sex, date of birth, admission date,
admission ward, and LOS. Device-days and patient-days
were collected as denominator data, and microbiological

investigations were also recorded.

Definitions of DAIs

DAIs were defined according to the CDC criteria pub-
lished in January 2014 (5) (see Appendix).

Culture techniques

For CLABSI, the central line was removed aseptically,
and the distal 5 cm of the catheter (i.e., catheter tip) was
cultured using a standardized semiquantitative method.
Concomitant samples for blood culture were drawn per-
cutaneously. For VAP, in all cases, a deep tracheal aspirate
from the endotracheal tube was cultured aerobically and
Gram staining was performed. For CAUTI, urine samples
were aseptically aspirated from the sampling port of the
urinary catheter and cultured quantitatively. To identi-
fy microorganisms, standard laboratory methods were
used, and susceptibility tests were performed in all cases
(10).

DAI rate calculation

Device-associated incidence density was calculated by
number of DAI episodes x 1000 / number of device-days.
The incidence density rates of CLABSI (number of cases
per 1000 central line-days), VAP (number of cases per 1000
mechanical ventilator-days) and CAUTI (number of cases
per 1000 urinary catheter-days) were measured. The rates
of CLABSI, VAP and CAUTI per 1000 device-days were
calculated by dividing the total number of DAIs by the
total number of specific device-days and multiplying the
result by 1000.

Device utilization ratio was calculated by number
of device-days divided by the number of patient-days.
Device-days were calculated by the total number of
days of exposure to the device (central line, ventilator, or
urinary catheter) for all the patients in the ICUs during
the study period, and patient-days were calculated by
the total number of days that patients were in the ICUs
during the study period.

Statistical analysis

Variables including standard demographic information
(name and identifier, sex, date of birth, admission date,
and admission ward), LOS, admission and discharge di-
agnoses, surgical/invasive procedures, device utility days
(endotracheal tube, intravascular catheter, and urinary
catheter), and laboratory and pharmacy data were col-
lected. Continuous variables were presented as mean and
standard deviation (SD) and categorical variables as num-
bers and percentages.

Results

The types of ICU and numbers of beds and patients are
shown in Table 1. DAI rate and device utilization ratio are
summarized in Table 1. There were 169 DAIs detected in
1545 patients: 48 episodes of CLABSI, 74 of VAP and 47 of
CAUTL The overall incidence rate per 1000 device-days
of CLABSI, VAP and CAUTI was 10.20, 21.08 and 7.42, re-
spectively.
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Table 1 Rates of CLABSI, VAP and CAUTI in ICUs of 4 teaching hospitals, Islamic Republic of Iran, 2014

CLABSI V days V-UR

CLABSI

No.of  Patient ClLdays CL-UR

ICUs/beds

density

days

patients

7.75
8.46
7.52
6.92
5.67
742
ventilator

25

3227 0.90

19.17

42
8
8

11

5

0.61
0.65
0.34
0.34
0.16
0.47

2191
429

302
390

1118
10.53
11.96

688 3591 2415 0.67 27

67

6/62

Medical-surgical

Medical
Surgical

0.90
0.90
0.89
0.56
0.84

591
798

1011

18.65
26.49
28.20

5
5

0.72
047
0.53
0.63

0.62
ventilator-associated pneumonia; CAUTI

475
418

658

2/1

888
1137
1257
7531

196

2/15

11.53
5.08
10.20

607 7

787
4702

299
295
1545

3/19

Neurosurgical

705
6332

25.25

21.08
central line; CL-UR

198

2/18

Cardiosurgical

Total

47

74

3510
catheter-associated urinary tract infection; CL

48

15/125
central line-associated bloodstream infection; VAP

central line utilization ratio; V days =

intensive care unit; CLABSI

Icu

urinary catheter-utilization ratio.

urinary catheter; UC-UR

ventilator-utilization ratio; UC =

days; V-UR

The mean (SD) duration between device insertion and infection symptom
onset was 18.8 (16.4) days for CLABSI, 17.8 (15.6) days for VAP and 22.2 (17.4)
days for CAUTI. The mean age of patients with DAIs was 55.3 (21.9) years; sex
distribution was 58% male to 42% female; and mean LOS was 44.0 (29.4) days
(Table 2). Mortality rate for CLABSI, VAP and CAUTI was 45.5%, 50.7% and 27.5%,
respectively, and 50% overall. Some patients who died experienced > 1infection.

The causative agents of various types of DAI are shown in Table 3. Since > 1
organism may cause an infection, 179 isolates were responsible for 169 episodes
of DAI, and Gram-negative bacteria were the predominant isolates (147; 82.1%).
Twenty-nine (16.2%) Gram-positive bacteria and 3 (1.7%) fungi were also isolated.
A total of 52 pathogens were isolated from blood cultures as CLABSI agents,
and Acinetobacter baumannii (12; 23.1%) and Klebsiella pneumoniae (10; 19.2%) were
the most common isolates. A. baurmannii (38; 48.1%) and K. pneumoniae (14; 17.7%)
were most frequently implicated in VAP. In CAUTI, Escherichia coli (15; 31.3%) was
the most prevalent among the 48 isolates detected.

The antimicrobial resistance pattern of the isolates is shown in Table 4.
With the exception of colistin, > 65% of Acinetobacter strains were resistant
to various antimicrobial agents: > 90% were resistant to ceftazidime and
fluoroquinolones, 70-80% to aminoglycosides and ampicillin/sulbactam,
and 667% to carbapenem. Half of Pseudomonas aeruginosa isolates were
resistant to ceftazidime, piperacillin/tazobactam and carbapenem, 47.4% to
aminoglycosides, and 37.9% to fluoroquinolones. Among Enterobacteriaceae
isolates, 80% of E. coli and 70% of Klebsiella isolates produced extended spectrum
beta-lactamase producing; resistance to fluoroquinolone was 40-70% in
this group. Among Staphylococcus aureus isolates, 84.6% were methicillin-
resistant Staphylococcus aureus (MRSA) and 83.3% of Enterococcus isolates were
vancomycin-resistant Enterococcus (VRE).

INIS software

This software is a national freeware for the surveillance of HAIs. As a part of
the study, the data collected about patients with or without DATSs, as confirmed
by physicians, were compared with the output of INIS software. The software
identified all DAIs cases with no false-positive or false-negative results. The
feedback of infection control practitioners showed that INIS software was us-
er-friendly (http://inis.health.govir).

Discussion

In the present study, we carried out prospective surveillance of 3 main DAIs
(CLABSI, VAP and CAUTI) in ICUs of 4 tertiary teaching hospitals in the Islamic
Republic of Iran. The incidence density for CLABSI, VAP and CAUTI per 1000
device-days was 10.20, 21.08 and 7.42, respectively. According to a World Health
Organization (WHO) report, the incidence density for CLABSI, VAP and CAUTI
per 1000 device-days in developed countries is 3.5, 7.9 and 4.1, respectively, com-
pared with 12.2, 23.9 and 8.8 in developing countries (2). In the present study;,
the rate of DAIs in the ICUs was approximately 2-3 times higher than that in
high-income countries, but less than the rate in low- and middle-income coun-
tries. According to the International Nosocomial Infection Control Consorti-
um (INICC) report for DAIs in 503 ICUs in low- and middle-income countries,
the incidence density for CLABSI, VAP and CAUTI per 1000 device-days was
478,147 and 5.30, respectively (3); these infections were higher in the present
study. According to the National Healthcare Safety Network (NHSN) annual
report for 2012, even in high-risk ICUs in the United States of America, the rate
for CLABSI, VAP and CAUTI per 1000 device-days was only 3.4, 4.4 and 5.0, re-
spectively (4). Possible reasons for the higher rates in the Islamic Republic of
Iran include: low compliance with hand hygiene; lack of proper training and
deficiency in continuous supervision; no strict control of antibiotic therapy;
some limitations for isolation (e.g, absence of private rooms in most ICUs);
and insufficient numbers of nurses to implement proper cohorting of staff and
patients.
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Table 2 Age, sex and LOS of patients with DATs in ICUs of 4 teaching hospitals, Islamic Republic of Iran, 2014

DAI Mean age (SD) years Sex, M/F (%) Mean LOS (SD) days
CLABSI 56.9 (22.3) 26/22 (54/46) 43.2(33.2)
VAP 571(20.7) 47/27 (63/37) 42.4(26.2)
CAUTI 50.9 (22.8) 25/22 (53/47) 471(29.8)
Total 55.3(21.9) 98/71(58/42) 44.0 (29.4)

LOS = length of stay; DAI = device-associated infection, ICU = intensive care unit; CLABSI = central line-associated bloodstream infection; VAP = ventilator-associated

pneumonia; CAUTI = catheter-associated urinary tract infection.

Table 3 Microorganisms in DAISs, in ICUs of 4 teaching hospitals, Islamic Republic of Iran, 2014

Microorganism

Gram positive Staphylococcus aureus
Staphylococcus epidermidis
Enterococcus spp.

Streptococcus spp.

. v . .

Gram negative & Klebsiella pneumoniae

Q

& Escherichia coli

Q

g Proteus mirabilis

Q

% Enterobacter spp.

E Citrobacter spp.

Serratia marcescens

Pseudomonas aeruginosa

Acinetobacter baumannii

Stenotrophomonas maltophilia
Fungi Candida spp.
Total

CLABSI
4(7.7) 9 (11.4) - 13 (7.3)
2(3.8) - - 2(11)
8 (15.4) - 4(8.3) 12 (6.7)
1(1.9) 1(1.3) - 2 (1.1)
10 (19.2) 14 (17.7) 10 (20.8) 34 (19.0)
1(1.9) 5(6.3) 15 (31.3) 21(11.7)
= 2(3.5) 2(4.2) 4(2.2)
3(5.8) = 3(6.3) 6(3.4)
— 1(1.3) - 1(0.6)
— 1(1.3) = 1(0.6)
8 (15.4) 8(10.1) 3(6.3) 19 (10.6)
12 (23.) 38 (48.1) 10 (20.8) 60 (33.5)
1(1.9) - - 1(0.6)
2(3.8) - 1(2.0) 3(1.7)
52 (100) 79 (100) 48 (100) 179 (100)

DAl = device-associated infection; ICU = intensive care unit; CLABSI = central line-associated bloodstream infection; VAP = ventilator-associated pneumonia; CAUTI =

catheter-associated urinary tract infection.

Published surveillance data from other low- and
middle-income countries have shown a wide range
of results that makes any comparison and discussion
difficult. Studies conducted in Argentina (CLABSI 30.3,
VAP 46.3 and CAUTI 18.5 per 1000 device-days) (11) and
India (VAP 30.67) (12) showed higher incidence density
than in the present study. In contrast, other studies
showed a lower incidence density; for example, in Brazil
(CLABSI 6.4) (13) or Saudi Arabia (VAP 16.8) (14). In another
study from India (15), incidence density for CLABSI,
VAP and CAUTI was 13.50, 6.15 and 10.75, respectively,
which, compared with the present study, showed higher
incidence of CLABSI and CAUTI and lower incidence of
VAP. However, yet another study from India (16) showed
a higher VAP rate (21.92 per 1000 device-days) but lower
CLABSI (0.48 per 1000 device-days) and CAUTI (0.6 per
1000 device-days) rate than in the present study.

In most surveillance studies conducted in the Islamic
Republic of Iran, variables such as device utilization ratio,
device days, patient days and incidence density have not
been calculated. Instead, only the percentage of infected
patients has been reported, which makes any comparison
inapplicable. However, 2 studies conducted by Afhami et

al. on CLABSI and VAP showed incidence density rates of
1.98 per 1000 catheter-days for CLABSI and 9.96 per 1000
ventilator days for VAP (17,18), which were lower than
in the present study. Different incidences of DAIs may
depend on the definition, type of hospital or ICU, type of
patients admitted, infection control programmes of the
institution, and antibiotic prescription policy.

In the present study, the utilization ratio for central
lines, ventilators and urinary catheters was 0.62, 0.47
and 0.84, respectively. According to an INICC report, the
utilization ratio for central lines, ventilators and urinary
catheters was 0.53, 0.38 and 0.62, respectively (3). In an
NHSN report, the utilization ratio for central lines,
ventilators and urinary catheters was 0.57, 0.37 and 0.70,
respectively (4). In comparison with these data, the overall
device utilization ratio was 10-20% higher in Iranian
ICUs. One reason for the differences might be the type
of patients admitted to the ICUs because the hospitals
in our study were tertiary-level referral hospitals and
most patients had serious comorbidity, and more device
utilization was needed to care for such patients.

In the present study, the mean age of patients with
DAIs was around 55 years; there were more men than
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Table 4 Antibiotic resistance pattern in ICUs of 4 teaching hospitals, Islamic Republic of Iran, 2014

Organism No. of isolates Antibiotic No. of antibiograms No. of resistant
bacteria (%)
Staphylococcus aureus 13 Oxacillin or 13 11(84.6)
cefoxitina
Clindamycin 13 11(84.6)
Vancomycin 13 0(0)
Enterococcus spp. 12 Ampicillin 9 6 (66.7)
Vancomycinb 12 10 (83.3)
Linezolid 6 0(0)
Klebsiella pneumoniae 34 Cephalosporinc 34 24(70.6)
Fluoroquinolone 34 17 (50.0)
Beta-lactamase 16 11(68.8)
inhibitor
Carbapenemd 29 13 (44.8)
Escherichia coli 21 Cephalosporin 21 17 (81.0)
Fluoroquinolone 21 14 (66.7)
Beta-lactamase 8 2(25.0)
inhibitor
Carbapenemd 17 1(5.9)
Other fermentative 12 Cephalosporin 12 7(58.3)
Enterobacteriaceae5 Fluoroquinolone 12 5(42.0)
Beta-lactamase 6 2(33.3)
inhibitor
Carbapenemd 1 2(18.2)
Pseudomonas aeruginosa 19 Ceftazidime 13 7(53.8)
Fluoroquinolone 19 11(37.9)
Aminoglycoside 19 9 (474)
Piperacillin/ 6 3(50.0)
tazobactam
Carbapenemd 18 9(50.0)
Acinetobacter baumannii 60 Ceftazidime 41 40 (97.6)
Fluoroquinolone 45 41(91.1)
Aminoglycoside 59 47(79.7)
Ampicillin/ 37 29 (78.4)
sulbactam
Carbapenemd 60 40 (66.7)
Colistind 8 2(25.0)

“Indicates methicillin-resistant S. aureus; “indicates vancomycin-resistant Enterococcus; ‘third-generation cephalosporins; “agar disc diffusion method; *other
Enterobacteriaceae: Proteus, Enterobacter, Citrobacter, Serratia. ICU = intensive care unit; DAl = device-associated infection.

women; mean LOS was > 1 month; and half of patients
eventually died. In the INICC report, mean LOS was
~20 days (CLABSI 19.47 days, VAP 19.66 days and CAUTI
20.99 days) and mortality was ~21% (CLABSI 24.9%, VAP
23.4% and CAUTI 13.3%) (3). These data indicate that LOS
and mortality of infected patients are higher in Iranian
ICUs. In other reports about LOS or mortality, especially
in low- and middle-income countries, the rate was similar
to ours or even higher (2,14-19).

The organisms isolated in the present study were
commonly Gram-negative Enterobacteriaceae, and
similar findings were observed by other investigators
(1-4,6,15,16,18). According to the WHO, the most
common organisms in ICU-acquired infections are
Enterobacteriaceae (20%), S. aureus (20%), Pseudomonas spp.
(17%), Enterococcus spp. (10%) and Acinetobacter spp. (5%) (2).
We found similar types of organisms but with a lower rate
of S. aureus and higher rate of Acinetobacter spp. In a review
of microbiological patterns of HAIs in low- and middle-
income countries, the most common pathogens for BSI

were S. aureus, Acinetobacter and Enterobacteriaceae; the
most common pathogens for VAP were Pseudomonas,
Acinetobacter and Enterobacteriaceae; the most common
pathogens for UTI were Enterobacteriaceae, Pseudomonas
and Acinetobacter; and the rate of MRSA was 54.5% (6). In
the present study, the same organisms were detected but
there was a higher rate of MRSA (84.6%). In the Islamic
Republic of Iran, studies about UTI and VAP pathogens
showed the same pattern with a predominance of Gram-
negative bacteria (15,20).

InTable 5 the resistance patterns of organismsisolated
in the present study is compared with those reported by
INICC and NHSN (3,4). The organisms isolated in the
present study were more antibiotic resistant than in the
INICC study, except for fluoroquinolone resistance of
Pseudomonas and carbapenem resistance of Acinetobacter
and E. coli. In comparison with NHSN report, in our study
the resistance rates of organisms for all main antibiotics
were higher.
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Table 5 Antibiotic resistance pattern in ICUs of 4 teaching hospitals in Tehran, and comparison with INICC and NHSN ICUs

Antibiotic

Organism

Resistance in present

Resistance in INICC Resistance in NHSN

study (%) study (%) study (%)
Staphylococcus aureus Oxacillin or cefoxitin 84.6 53.2 54.6
Enterococcus spp. Vancomycin 83.3 9.4a 9.5a
Pseudomonas aeruginosa Fluoroquinolones 37.9 42.9 30.5
Piperacillin/tazobactam 50.0 36.3b 174b
Aminoglycosides 474 40.9¢ 10.0c
Imipenem or 50.0 39.6 261
meropenem
Klebsiella pneumoniae Ceﬂrla}xgne or 70.6 674 28.8
ceftazidime
Imipenem or 448 16.9 12.8
meropenem
Acinetobacter baumannii Imipenem or 66.7 70.4 62.6
meropenem
Escherichia coli Ceftr@xgne or 81 635 19.0
ceftazidime
Imipenem or 59 70 1.9
meropenem
Fluoroquinolones 66.7 67.9 41.8

“Only for Enterococcus faecalis; *resistance to piperacillin + tazobactamy, ‘resistance to amikacin. ICU = intensive care unit; INICC = International Nosocomial Infection

Control Consortium; NHSN = National Healthcare Safety Network.

There were some limitations to this study. First, we
collected only data about DAIs in ICUs and no other
HCAIs (e.g, surgical site infections) or infections in other
wards. Second, the hospitals in the present study were

Conclusion

This study documents a high incidence rate of DAIs and
high frequency of resistant organisms in the ICUs. Ef-

in a tertiary-care teaching setting; therefore, the patients
with severe underlying diseases managed in these
hospitals required more invasive procedures and more
intensive care, so the infection rate in the present study
may have been higher than the overall rate in the country.

fective strategies to control antibiotic-resistant bacteria
should be implemented and rational use of antibiotics as
prophylaxis and adherence to infection control practices

are necessary to reduce these infections.
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Evaluation des taux d’'infections associées aux dispositifs médicaux dans les hopitaux
universitaires en République islamique d’'Iran

Résumeé

Contexte : La surveillance des infections associées aux soins de santé fait partie intégrante du programme de lutte anti-
infectieuse, en particulier dans les unités de soins intensifs (USI).

Objectifs : Mesurer le taux dTADM dans les USI.

Meéthodes : La survenue des infections liées aux cathéters veineux centraux, des pneumonies acquises sous ventilation
mécanique et des infections des voies urinaires associées aux cathéters a été évaluée dans les USI de quatre hopitaux
universitaires de soins tertiaires de Téhéran (République islamique d’Iran).

Résultats: Le taux d'incidence des infections liées aux cathéters veineux centraux, des pneumonies acquises sous
ventilation mécanique et des infections des voies urinaires associées aux cathéters était de 10,20, 21,08, et 7,42 pour
1000 dispositifs/jour, respectivement. Le rapport d'utilisation associé aux cathéters veineux centraux, a la ventilation
mécanique et aux cathéters urinaires était de 0,62, 0,47 et 0,84, respectivement. Les organismes les plus fréquemment
retrouvés étaient Acinetobacter (33,5 %) et Klebsiella (19,0 %). Environ 60 a 80 % des Enterobacteriaceae appartenaient a des
souches produisant des bétalactamases a large spectre (ESBL*). Prés de la moitié des isolats de Pseudomonas aeruginosa
étaient résistants a la pipéracilline/tazobactame et aux carbapénémes. En outre, le taux de résistance d’Acinetobacter a
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I'ampicilline/sulbactame et aux carbapénémes était de 70 a 80 %. Enfin, la prévalence de Staphylococcus aureus résistant a la
méticilline et d’Enterococcus résistant a la vancomycine était de 84,6 % et 83,3 %, respectivement.

Conclusions : La présente étude a montré un fort taux de prévalence des IADM et des organismes résistants dont la
réduction nécessite la prise de mesures appropriées.
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